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DETAILED ACTION 
Claim Objections 

1 . Claims 1-3, 9 and 10 are objected to because of tine following informalities: 
In claim 1 , at line 7, changing "the base" into - a base - suggested. 

In claim 1, at lines 10, 15 and 16, changing "the trenches" into -the gate 
trenches - is suggested. 

In claim 1 , at line 12, changing "low doped region" into - low-doped region - is 
suggested. 

In claim 2, at line 2, inserting - region — after " drain" and "body" is suggested. 

In claim 2, at line 2, inserting - gate - before "trenches" is suggested. 

In claim 3, at line 2, inserting - insulated gate transistor- before "structure" and 
at line 4, inserting - gate —before "trenches" are suggested. 

In claim 9, at line 2, inserting - field effect - before "transistor -, at line 4, 
inserting - gate — before "trenches" and at line 6, changing "low doped region" into - 
low-doped region— are suggested. 

In claim 10, at line 3, inserting -gate - before "trenches" is suggested. 
Appropriate correction is required. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification sliall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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3. Claims 5-8 and 10 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

The terms "lower-doped regions" and "higher-doped regions"" in claim 5 (lines 3 
and 4, claim 6 (lines 4 and 9) and claim 7 (lines 4 and 5) are relative terms which render 
the claim indefinite. The foregoing terns are not defined by the claim, the specification 
does not provide a standard for ascertaining the requisite degree, and one of ordinary 
skill in the art would not be reasonably apprised of the scope of the invention. 

In claims 8, (line 2) and 10 (lines 2-3), the term "the semiconductor" lacks 
antecedent basis. 

In claim 10, at line 2, the limitation "etching the semiconductor away from the 
trenches" is not clear to the examiner. Does it mean - etching the substrate to form the 
gate trenches ~ ? 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this ore foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1-4, 8 and 1 1 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Yamada (US 6,160,288, submitted by applicant). 

In re claim 1 , Yamada, in Figs. 1-1 1 and corresponding text, A method of 
manufacturing an insulated gate field effect transistor; includes: 
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• providing a substrate 1 having a first major surface liaving a low-doped region 
2 at the first major surface, the low-doped region 2 having a concentration of 
less than 

5x1 0^"* cm^ (i.e. from 1 0^^ to 1 0^"*, col. 9, lines 20-21 ) at the first major surface; 

• forming gate trenches 4 extending from the first major surface; 

• forming trench insulator 5 on the base and sidewalls of the gate trenches 4; 

• implanting dopants of a first conductivity type (i.e. n type) at the base of the 
trenches 4 (Fig .4); 

• implanting a body implant of second conductivity type (i.e. p type) opposite to 
the first conductivity type (i.e. n type) in the low-doped regions between the 
trenches 4 to form a region 3; 

• carrying out a diffusion step to form an insulated gate transistor structure in 
which the body implant diffuses towards the substrate 1 in the low-doped 
region 2 to form a p-n junction between a body region 3 doped to have the 
second conductivity type (i.e. p type) above a drain region (col. 8, line 51) 
doped to have the first conductivity type (i.e. n type), the p-n junction being 
deeper below the first major surface between the trenches than at the 
trenches; and 

• forming source regions 7 at the first major surface adjacent to the trench 4. 
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In re claim 2, Yamada teaclies that the p-n junction boundary between drain 
region and body region 3 is deeper between the gate trenches 4 than the depth of 
the gate trenches 4 (Fig.1 ). 



I0;mterhyer 




-type semiconductor jcieipim 



S;P'type bam mgim 

p-n junction boundary 



In re claim 3, Yamada teaches the diffusion step has an additionally doped 
region 9 of first conductivity type (i.e. n type) at the base of the gate trenches 4 having a 
doping density below SxlO^^cm"^ (I.e. from 10" to 10^^ cm"^, col. 9, lines 42-45) but 
higher than In the drain region between the gate trenches 4. 

In re claim 4, Yamada teaches that implants the body implant has dose of at 
most 5 X IO^^cm-2 (i.e. 10^^ cm'^ col. 9, lines 21-23). 
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In re clainn 8, Yamada teaches that the substrate 1 is silicon because a thick 
oxide 16 is formed through oxidizing silicon; and the first conductivity type is n type. 

In claim 9, the term "forming a convention insulated gate field effect transistor" 
renders indefinite as to what specific transistor is considered "conventional." 

In re claim 1 1 , Yamada teaches a trench FET formed by the method of claim 1 . 
Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 9 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamada in view of Takei et al. (US 2005/0082640). 

In re claim 9, the selection of the doping concentration is obvious because it is a 
matter of determining optimum process condition by routine experimentation with a 
limited number of species. In re Jones, 162 USPQ 224 (CCPA 1955)(the selection of 
optimum ranges within prior art general conditions is obvious) and In re Boesch, 205 
USPQ 215 (CCPA 1980)(discovery of optimum value of result effective variable in a 
known process is obvious). In such a situation, the applicant must show that the 
particular range is critical, generally by showing that the claimed range achieves 
unexpected results relative to the prior art range. See M.P.E.P. 2144.05, III 
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In re clainn 10, Yamada teaches etching the substrate 1 to form the gate trenches 
4 but does not teach performing a moat etch. 

Takei, however, in an analogous art of forming the gate trenches, teaches 
performing the moat etch (para [0136]) for forming the gate trenches. 

Therefore, it would have been obvious to one of the ordinary skill in the art, at the 
time the invention was made, to perform the moat etch, as taught by Takei et al., for 
forming the gate trenches of Yamada, since moat etch is an effective means for etching 
trenches. 

Allowable Subject Matter 

8. Claims 5-7 would be allowable if rewritten to overcome the rejection(s) under 35 
U.S.C. 112, 2nd paragraph, set forth in this Office action and to include all of the 
limitations of the base claim and any intervening claims. 

9. The following is a statement of reasons for the indication of allowable subject 
matter: 

None of the prior art of record, either taken alone or by combination, teaches or 
suggests forming a pattern laterally across the first major surface of the substrate the 
pattern doped to have [lower-doped] region of first conductivity type alternating with 
[higher-doped] region of first conductivity type. 

Conclusion 

1 0. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Darwish et al. to US 7,033,876 teach a related art. 



Application/Control Number: 10/591,194 
Art Unit: 2823 



Page 8 



1 1 . Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Hsien-ming Lee whose telephone number is 571- 
272-1863. The examiner can normally be reached on Monday through Friday (8:30 ~ 
17:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on 571-272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Hsien-ming Lee/ 
Primary Examiner 
Art Unit 2823 

Sep. 27, 2008 



